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$M$ $N$ $L$ $O((M+N)^{15}NL)$












{ $v_{1},$ $v_{2},$ $\ldots$ , vn} $\{a_{1}, a_{2}, \ldots, a_{m}\}$ $G$
$c$ =(cj) $d=(d_{j})$ ( $a_{j}$ $Cj$ $d_{j}$ )
$b=(b_{i})$ ( $v_{i}$ $b_{i}>0$ $b_{i}<0$ $|b_{i}|$ )
$N$ $G$ $A$ $A=(a_{ij})$ $n\cross m$
$a_{*j}=\{\begin{array}{l}1\prime.\#_{\backslash \backslash }v_{i}\emptyset\backslash bBa_{j}l>ffl T^{>}6-1\prime \mathfrak{k}5_{\backslash \backslash }v_{i}\#cBa_{j}\delta^{i}\lambda\cdot\supset Cb60khJ\prime\backslash \mathcal{A}pt\emptyset gg\end{array}$
$x=(x_{j})$ $a_{j}$ $Xj$
minimize $d^{T}x$
$s.t$ . $Ax=b$ (P)
$0\leq x\leq c$
$n$ $G$ $n-1$ 1




st. $\tilde{A}\sim x=b$ (P)
$0\leq x\leq c\sim\sim$
$\tilde{A}=(A|I|-I)$ ( $I$ $n\cross n$ ) $\overline{c}=(c_{1}, \ldots, c_{m+2n})^{T}$ $Cj=+\infty(i=$







3.1. nested dissection ( )
( )
$n\cross n$ $B$ $B$ $ij$ $G$
$v_{i},$ $v_{j}$
$0$ $0$







$n\cross n$ $B$ $B$
( )
$[2,5]$ $O(n\log n)$ $O(n^{15})$
$O(n\log n)$
$n^{1.5}$

















) 1 1 $O(nr+r^{5})$ ( $r$
$O(r^{2})$ 1 ) 1
$O( \frac{m+n^{2.4}}{r}+(nr+r^{5}))$
$r=n^{0.4}$ 1 $O(n^{2})$
$O(n^{15})$ 1 $O(n\log n)$
1 $r$ $O(r^{2})$ $O(r^{5})$
1
$O( \frac{n^{1.5}}{r}+rn\log n+r^{5})$
$r=n^{0.25}/\sqrt{ogn}$ 1 $O(n^{125}\log n)$
$O(\sqrt{n}\log(\gamma n))$
. $O(n^{1.75}>\sqrt{\log n}\log(\gamma n))$
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2, 3 ( 4











(Case 1) 1 $10^{5}$ $k\cross k$ $i$ $i$
$i(i\leq k/2)$ $i-k(i>k/2)$ ;
(Case 2) $10^{5}\pm 10^{2}$ $k\cross k$ $i$ $i$
$j(i=1),$ $i(1<i\leq k/2),$ $i-k(k/2<i<k),$ $j(i=k)$ ;
$M$ $10^{3}$
FORTRAN









5.1. $k\cross k$ : (Case 1)
5.2. $k\cross k$ : (Case 2)
2 (Case 1) (Case 2)
- $C$
( ) 1 100
2
5.3
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